Left ventricular fibrosis in renovascular hypertensive rats. Effect of losartan and spironolactone.
Myocardial fibrosis resulting from arterial hypertension alters myocardial structure and function. Myocardial fibrosis is characterized by a pathological accumulation of types I and III collagens. We used an aldosterone antagonist (spironolactone) and an angiotensin II antagonist (losartan) to elucidate the respective role of these hormones and hypertension in the development of myocardial fibrosis in the Goldblatt model of two-kidney, one clip hypertension in the rat. Fibrosis was assessed by computer-assisted morphometry in the interstitial space, around coronary arteries, in microscar areas, and on left ventricular sections stained with Sirius red and by biochemical techniques. Morphometry was performed with both standard light and polarization microscopy; this latter method was used to quantify yellow-red and green collagen fibers. Concurrently, type I and type III collagen mRNAs were evaluated by a semiquantitative polymerase chain reaction method. The collagen content of the untreated two-kidney, one clip hypertensive rats increased mainly around the coronary arteries; the number and surface area of microscars also increased in chronic hypertension. Losartan treatment decreased systolic pressure and yellow-red collagen fiber content in all areas, whereas spironolactone treatment decreased green collagen fiber content without decreasing systolic pressure. mRNA levels for types I and III collagens showed profiles similar to those of yellow-red and green collagen fiber contents, respectively, suggesting that yellow-red collagen fibers are mainly type I collagen fibers and green collagen fibers are mainly type III collagen fibers. These results suggest that angiotensin II, possibly together with hypertension, and aldosterone, independently of hypertension, have a major influence on myocardial fibrosis, inducing type I and type III collagen deposits, respectively, mainly around coronary arteries.